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Abstract of WO03005730 

An image encoding method and an image encoding 
apparatus capable of improving reproduction image 
quality by adaptively varying the bit amount assigned 
when encoding an image&comma; according to the 
image feature&period; Each image of an image group 
is encoded at a variable bit rate by an in screen 
encoding or prediction encoding&period; The target bit 
rate of the in screen encoding is calculated according 
to the image feauture&period; 
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(57) Abstract: An image encoding 
method and an image encoding apparatus 
capable of improving reproduction 
image quality by adaptively varying the 
bit amount assigned when encoding an 
image, according to the image feature. 
Each image of an image group is encoded 
at a variable bit rate by an in-screen 
encoding or prediction encoding. The 
target bit rate of the in-screen encoding 
is calculated according to the image 
feauture. 
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5 i&ffiftm 

H& * ft-^ft-T SIS till DS^nstfy M^IH#©# 

10 

:fe£tfMPEG &<i:#f&£o 

JPEG fUffcn+r-Y (ETF> TDCTJ iRtfBT 3, ) tiT 

15 H. 26X^U-X«, fl/t'i^T^b^i^i*(Dt-T^k'y 

-LT;vaM©jSffl^ew<h-rst^^^-^fbcD^*&i?^u, dct, 

MPEG I3u DCT, nJ^S^^*5i;^tir^^©®J^1i«^^ 

^bT, ^y^K - 7 ?-t7,*»St%t'tZ>fzib\Z, $C#C (#l*-fc£, 15 
&) ©7 l/-AT-^S-iS D l/fcBfflO^JV-^ ; GOP (Group 
Of Pictures) #|jI££&fflTSo GOP teu Itf^^^ (intra-coded 
picture) ^ P tf^^Y (predictive-coded picture) £cJ:£KBfc!# 
25 5=-> (bidirect ional ly predictive-coded picture) Tj#E££tl-5> 
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^t§ct?5;<M$n5IffiT^, P k^^fci* I SfcteP tf 
MPEG it, CD-ROM &£<D*^*X-^ 7 ft frf? & 5 ^fc&fl* 

5 -fbr^ mpeg-1 nm, mm. ft^t-rs*^^* 
ik-rz&ffi&Mfeik-tz mpeg-2 &mt, n >T>yox hv-^m 

XSm^V h 1^- h©«F#fl2SE*ft«#ftt-* MPEG -4 ^tSBWC 
10 ®2pfb$nTV^. ^^Tfe, MPEG-2«, AV«»fc£fcj£< 

s?) snfc^tto xi«*fHHb-r& ^r**«F#fls0» t » mn^ 

W\z, MPEG-2 ffioMfk^ftSfellW:- DCT.SP, 
25 tf^^Y©JiE^^^ : -^'ft;^S^igbfeJiitM^#^ 
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PiM#gBcDEB£te:, ^^BP^^bT DCT SSicfc^T DCT fl^-fcS 

a v ? r * ^ u tctB^j $ ns. 
10 ufcA^^n, fix, mzffimi&tzAtiztLTm&izmw-znz. m 

20 V- MifJMte, GOP ©SSlEy Z. <D GOP SIHy 

baO'f-et:^^ mte^fC fc: ^ ^ ^ CO t: y h *£#J 0 ^ T&£S 

25 -T^t)^, — mz, )k<D 3 "PCDX-x^ ^Ttf^^YOlfy h*^fiJD 
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ilXfy^H GOP F*I<D6-t£ tM§10STH7 h*£, 

fiJOMST^tf^rP^^a?) GOP fcfa-^b^ tlT V> fcf # ^ 

5 tf ? hl^fttS, 

10 m?ik* >T ■ — ;W MB M©7^ - *«»T?3fcJ&*. 

!3Xf>y^t *M3i#44££l&£i±<5^<* MB MB© T-^T- 

h*^il^boo, 7*5V tf<f #4SV> MB T?tt*^X^r-;W*36 
*IMft«kD*3<*tIEL, T^tV Hr^^SV^ MB T»te*^Hfc7^-;V 

J: 5& MPEG £OUTfc£, 0d;l fcf, rg^?jpf/r^7l« 
MPEGj (BfeftWffi^xWT^IB, t-Alt) Ilii^nT^i). 

h*30*JFW$nTVi«. ££>77i£Tfc£, GOP±#K:M'pTIrI 

25 *©«»*tf**»l/ 08;U£, ft£©4>fcV*A;&Hflia>&I&*<0 
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il^, XA^^ (MPEG, Moving Picture coding Experts 
Group) B^S^ (GOP) ©RSI Kz^-fb &ff 5 Pi® F»3flF#ft; © 

25 A*H«^MLT^£WR£ffl±T*££# , «*. 
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20 ~h\zfe&&5\zMmmfeomTibxry7%mm?zmmmm£$:m 
mzm&mm^&izmmw&m&ttxtii'X. mmfo&mt&& 
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ilia, ®^^^{b^«^«^^^-r 7u y ^eit&s. 

5 X-Ty^l 3, DCTgBl 4> 1 5, Pllfit^^l 6, A* 

■•^r^tun, fflffftl 8> S£»?fcS&2 1, i£DCTS&2 2, JP 
S^23, 7l/-^/ ; E , J 2 4, 2 6, ifiM2 5, »*«m«2 

7, !lf^2 8> tfT-^^#^2 9 *3«ktf:7 1/- An >y 

10 Afttf^MfcJU H^M#^ 1 1 £A7J2*U n-ntfomfrby* 

* )vm^\z^w&\z, \±2^^onj¥*ft^fc&mzm\sKLm\z$L 
15 1 1 mfeomm&o-Jvyp* mxit, lexie© 

13 $^LTDCTg|5l 4tAA^n, D C TflF#/ftSJ&*ff fc>ft<5. 
DCTfl I^HCl^ib^ tet, 7^T-;P (Hadamard) ^ 
— l/ — ^ (Karuhnen • Loeve) 7-'Jl^I/i 
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D CTgB<Z>EB7Jte> fc^fcSB 1 5 SCATjSft, 1 8T^£tl 

tcm^tx^-jv d^ftxfs'^) tifftsns. m?itx5--)i 
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^-fcSU 2 1 tdfcSfclf 5. 

M^ASl 5©ffi7J&> ■maSS«F#fl2«l-6* < fc^ie*^ffi2 liC 
5 A^^ti^o RfiMflMtflS* 1 6 tt, HiajBft^DlfcV^-^lCkO 

$m&i*nfcmTfcxr~)i<^MmT4ki*nfcmzMDCTffl2 2 tA 

?j£tU ffiDCT*Sfrt>n*. MDCTBU2 2©fc£l7Jte> *n#g& 2 3t 

2 5 ©m^innsn, 7i/-i^u 2 4{cA7j$n«>o 

20 SP-2 7 fc fcA:*j£ft£>» 

Wj^^{HgP2 7 tt, ^lz-A/t'J 2 6 fc#fcSftT'V*£Jfclirr^* 

&mb ©Kr*^ mr, tmvj tm^fB-r-So ) s-en-^niicw 
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■Z.n*> : &m=?i£B2 1 , JgDCTSB-2'2, J0#^2 3, 7 1/-^^* 
IJ 2 4, 2 6 2 5i5.fctfft#*ftttiaB2 7B, n-#;i/«^ 

10 2«> hmmmsi KDtati (mmmowm?-*) tm^ 

15 Tftfr^ X-T y^l 3 Bm&#8B 1 1 ©ItiA** I tf#^*<# 
X-f 1 3 -a fc^ttSSH 1 ? b ttt^? c X< 
tc^tf f £5$^ g £&&%fc-f%° X< v^l 3 fit, 

-f y^ 1 3 -a tcfeJtSffit'? a '£«H=- c 7^yfl3-bl: 

20 ^mts^ e i*-? g £&mm~?z>o 

25 k-An>yi/^vx^^^SP3 0 lCt>A#£tl5o 
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T^xW 2 9 tt, a£ 1 ^ffi^T, AtimB. a_i, j £ 

f_m, n 



» 3 a_4m+p,4n+q 
f_nru n= 21 J_- 7Z ' * * (SI) 

q=0 p=0 1to 



d dT\ m=0, 1, 2 , n = 0 , 1, 2 T?*'*. 

frtyytTT-J \±7-4m&.$Lfr g_m,n 

JL J- J a 4m+p,4n+q—f .naunl % 
9_m,n=Z. Z.— ~ "' (^2) 

q=0 p=0 1b 

Z.Z.~£, m=0, 1, 2 , n = 0 , 1, 2 

fit, T fcTx-f iR#»2 9 ^n&ij.ii^itfgj.n 

10 «fcD; 5£3SJBHT, 7 2^W tf^-f ffi Act £#86, Mffffi 1 8 fcffl 



3 3 

Act= 51-..]L^_ m » n **• (S3) 

q=0 p=0 
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F_Comp= Z. | Y_2j- Y_(2j+1) | • * ' (5M ) 

j=0 

5 I2BH mmw^it^W(D^mMm*mw~?z>7u--^->r- m? 

ti (S 1 0) . 

* (S i i ) . 

JgHyhiT^ffltS (S 1 2) . £<a:£5U3:, 0O;U;£, 5fe©:£j&l~ 

15 fM«l 8te, ±PIMTLiml ^^ffif^ (S 1 3) o 

3HlTOl8te, S«tfy h*T^±pg^tTLiml KTt*5^ 
^fr^MT^ (S14), 

fjSjfPgB 1 8 te, @®t:y b»T#±!MTLiml 

20 5 ) . $!l«18«, @ « H y b *T ^±Kfit TL iml cfc 0 

±Pg{iTLiml T17 U — A — ^ 

(S 1 6) . 
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bm& i tf ^^-vfcfijo ^-rsn^ ztizfcZo 

yp^AWt, — ^r, mTXfete^M&KU, SlOOffillCM 

5 (S17) . 

ZLZH\ JiPMTLiml (DWlfeJj&MiZ-O ^TlK^f 
±^«TLiml ^-^{b-r§ tf I tf ^^^Tfe^^-a-iC^^ 

15 M;Ui> SB#k*y hV— b(7>fibitrate^e»^5fc«fcoTj£j6*. 
TLiml_I= k Xbitrate — (^5) 

7 1/- A3>y^^->xw"fltF_Coinp S#]tbT> ±RB'ffiT 
Limi ra^flst* 3tf^5P^ I tf^^^Ta&^a-a-^, #5£6K=fc 

20 TLiml_I = k X F_Comp X b i t rate - (^6) 

MZJ-^faV)? J k'x^ Act <£>M*nAct_sum gr^Jt 
It, ±GB-ffiTLiml ^-fbT^tf^^^^ I H ^ftT^^l^ 
K> ^ 7 iZ k-oTfe&Tb&^o 
TLiml_I = k X Ac t_sumX b i t r a te - (317) 

25 ktfMite, MTLtt. l/20~l/10dS^n5„ 
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FT£5#»S;& i £ 2 PJ®rT<5 (S2 1) . 

ftf-^^IlR^ft (S2 3) > S'jftr - tUXSHyhV-h 
10 ffi^Jftrr-^^fll^nS (S2 6) . — WW.© ISM, iftBSt^ 
- h"C»5*§**flll!lft$ (S 2 2) . 

vitfy hi/- h©<stfy vv-vm^ c 7—^)vtm^n (S 2 4) > 

Mzntcmm^v bu-hm&&T-7)Vtfmmznz> cs 2 5, -s 2. 

6) 0 

Z\03L—*f<DlStMfe* MX.*** «SB©»fe£Bl 2 6^6A*$tl<5. 

Jfcfc, «9#ai 8 17l/-A»OliT-^^H0jit? (S2 

7) . 

fHHffl|S.l 8 T^X-f tf ^-r&irifc 2 9 *i0!7l/- A3 > 
* (S 2 8) . 
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#»*^&i«try hmT&wmtz (s 2 9) o 
#{b-r* <s 3 o) , 

^n^7AS*7L, — ^> if&7-m&^«-&K&, S2 70jfflli:l 
5 (S31) . 

Jirt, BRfcTv h*Ttt, Jfc©£5 fo^fcB^ns. 09*fc£, A±f® 
^cD^^[»<hLT, 7 P-AH^Hv'f^ F.Comp £J1H*T> flF^ 
10 ftlfStr^*^ I tf^ 3^ 

T_I = k X F_Comp+ s t — (jC 

8) 

T_I = k X Act_sum+ s t — 
9) 

20 kH, ^4 AgI7!iSS4B0(c:/Tt<}:5H> F_Comp ^Ac t_sum <D 
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<&3£tfy hX h U-Afc^T*Mi&g&^y ^<2te#«{f-*§■ 
^(Dfztb, m^kfe, /h£<U ^^T.l.l:t7tyhls t 

10 CT&gas#& if y M&IBit5J;5l:LT , bJ:^. 

* 0 H 0 , $r> V VvBtT? « «fc D V> t: y h * 0 £ 5 E <h 

LT, pJ^I/-hfBgi fete, K»K#W&8Etf*rc:£tf*T?££. - 
d_sum l^T, 

25 T_p, T_b= k X Bd_sum - (SlO) 
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Bd_sum <D&mft&mmhT*>&te. mah l-o^momv 

bf #3^*-f :7©H#^fc:;fctf£3SI§ffiBd_siim_old tlT, 
i f (Bd_sum-Bd_sum_old>Th) 
T_p, T_b = k 1 X B d_sum else 
5 T_p, T_b= k 2 X B d_sum - (Si 1) 

10 nTltgffi/^&So -^-ClTr, nFRSM T L i m2 JLtl^Krlh'f* 

H5Hfc*V>X, S 2 1 ft^b S 2 9 S&3Bi:l?& — &©*riftW£ 
»5HOS4 1IC*^T, lWffilgB18fcJU TPMTLim2 SlfWTS.. 

grt>fc*mrt* <S 4 2 ) . 

^IC, KW18H B«t?y h*T^TPS«TLim,2 £UiT*&2>M 
.20.. IIKy .MTT?1 7U~-&<DW&<r—?&&^<t?& (S4 

3) . — ffiffiTIBl 8 tt, B«fc^ h*T#T&ffiTLii2 £0/Jn£ 
H TPlffiTLim2 T17 I/- A (Z)®^^-^ &flF^fcf 3 

(S44) . 

25 yn^7A^7U - »7T?»fcV>*£fctt* S2 7©j5llfcM 
5 (S 3 1) , 
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JgBd <Dtr^3^l*IcD$§fnBd_stim V^Tl&W \Z&Z%> «fc "5 f£ bt *> 

i f (Bd_sum-Bd_sum_old>Th) 
5 TLii2 = Minl else 

T L i id 2 = M i n 2 —(^11) 

Tf, TSiTLii2^^J6Tfc^^. Mini, Min2 0r5£<E>;£$CT?& 

10 Tfc»UT±R<tTLiil «R»J*l^Tf**#, Jil 3 0 & <fc tffg 5 0 
^bT> H^l/- MB^<3D»^lc:^^S^/Ma^^ra^^SEf 

20 ftgl0±^ftIl^l»it5l3©7D-5 1 t - hT^^o 
^7tfe5^^^J»ft5 (S5 1) „ 

25 £*l (S5 4) > JEKI^-^tLTlfT*^-*^^^*!*^-^;^* 
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istis (S2 6) . mmvmm. t'Tt*j<7t*^i^i:it 
mtmr^ntffom&mm-e&zfr^ft&mm-rz cs 52). 

5 V^ibTil&i^ffl^llx-^^^^M^n^ (S2 6) o -7j\ ftfUr 

mtim^&zfr^fr&vimrz (S53) . x-y z?$)immmijmm 

10 -hiM?5:-5^^^^^Pi^ffi^m^-y;l/^^^^n (S 5 6) > ^ 

j^-r/^uT^ jvmmm^t&'T-'J )vwm-znz> (s 2 
6) . -75, mm<D%&$k, y? ivmmfttimm'vfett^M&izfe, 

mZftZ (S57,S26) 0 
15 aTS2 7 ftHl/S3 1tt, ®i;IWI-75:©T, ^O^HJ £«H&T 

if^gKUnx-T, CCD (Charge Coupled Device) ftffeX-?- £> 7 > ^ 

a/-tx> mm^(D^mn, MPEG©M^7ira«:E'-e^&^iij5& 



WO 03/005730 



PCT/JP02/06610 



20 

Wilfe&^ggfci, <D.rtv7r 41 , ,bT 
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U 4 1 fc#«£n> *T3£*«#«S4 2 KA?j£n3. *TIEfi«^«4 2 

vfeiftt, »#»«g&4 9 fctHrtStt*. ifftDCT«fttt, ft^b 
X^-;Wc:S^T}£S : ?'fbg&4 3T?DCT|&8cK:&7g£*U i£DCT 

ntaiTj^ns. iraffaM soma**, i t^^^tfp 

25 7V-A^ ; EU48l:it^n, ft#*t«a&4 9 fctti* <**l*. 
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25 ^s^-r*tf^*^7T?, fcmisnfzm&tfVzrj-m^tVT&ife 



WO 03/005730 



PCT/JP02/06610 



22 

t-7^f§SH 2lt 09*.fcf, MPEG/ Audi o Wi" 1 /W 
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F f^-ft^T 3 2 #^©+J- 7 A > H ft # $ ft> jfiWKM^fl: y h 

10 MPEG/Audio 3 ©»-&T?fi, jg^^D y P&^I&MWC 

pT £ ft §15 55: E &m A $ tl Z> , 

T-r;w^^§§i i 5 testes n*. ? y-c ;u£/&§§ 1 1 5«, #£©a 

15 -Ftf xT*Jfcfc£JB?-S££'fc<»iIi, #^££0^** hfe^tra 
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20 fit, 7t^;u^^§§i 1 5«, ^-fctf-x^^-^t^^^-x 
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25 ^t"j3>hn-5 118ti, v'XfASi^'f^ > 1 1 9 
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QuickTime A- If — 7 y -f )V*Wi?>- ffit. 

QuickTime A-bf-IWb©3fci£l/- M2> IBfi«£ 1 4 
O^©^***-^— ^©<E3l-l^— h«t OiSVifeSIl^— K 1/ 
2tKS^ft5. i^T, QuickTime A- If— 7 7 /f ;1/**jS<*»K:^ 
tiJH7 icfcSr&Stt*©^^ .^tU 1 1 7-3^6© QuickTime 

7>y-y 0-b&^«fc5 ^7s^AMPT-f n > 1 1 9 Cctoti 

^ty l 1 7 J^S^^ffi^nife: QuickTime A— If— 7 y-f ;* 
t ij3>hn-7l 1 8^6X7-HTiE«F#/*^«i 2 
S. xy-ITIEflF^/***! 2 1 fct» £© QuickTime A-fcf-7y 
-T jut-S^U 1 2 0 -f>^->J-7* 
(interleaved) fe«fc^X7-ITiEW#0%S"r-^ ©^^Sff 5 . 
X^-fTIE^^/«^l§ 1 2 1 fcJU ^fix-^^iD^nfeT 5 -^^^ 
tU120 cn&T-^M» 12 3 fc#J&TS. 

5 s — *3£«m3& 12 3}t -x^;!/-?— ^&B2»j&# 14 0 fcffiftt" 
S£i$©7 n^iffimib. tf^W^fc £©»«**£ 
DfcVicfcS x-^SSBPT*. 09*fcf» (1, 7) RLL (run 
length limited) Ifr^ bWJ Xft^fc ££fiJJBT5 E <ta*T^5. 

yz-f^mmmi 2 3©fcrj#«U «^WHH/tl 2 4 33«fctf3fclf 
.^r y 7° 1 3 3 fcftJ&.**X*. TO1H7^A*1 2 4(1 A^fff^t 
1CJ&DT> fflllf'sy F 13 2 SK»-bTffi»fSE# 14 0 fcfcJUeHJJgf 
5, ftMyZTV?! 3 3 fct, ATJ^fcffc BTlBftffi © l/—tf tf- A 

«iBftti# i 4 o KH&it-r*. ^wi^ictT, aa»«fefr i 4 o icy- 
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72 (MO, magneto-optical disk) , tt^itM^ J 7 9 & 2*C & 5 . 

mmmw hou ^-^ m t<tox, itM— ^ (clv) , 

m-fe (CAV) *fc«;/->CLV (ZCLV) Ttnig^n^o 

jc^cx, u— 1 3 o ^m^ffl^-r^o *y— 1 3 o te, 

d CDffl^ }Cj£DT, ^E~^ 1 3 1 &,fc£^fcf y ^7»; 7 1 3 3 £Wf 
«, ■%\>v2Tv'7l. 3 3 l:*fl, fE§i&#: 1 4 0 ©«#fil©f*»U— 

v'T^AWr-f n > 1 1 9 Kite, 3.— tf^SOfi^SA* 

1flf-A*e«k«#:l 4 0 1:1Mb, JE-©Klt^S^tf y97v~?\ 3 

£^T, H7-f^Ji?^3>l 2 2«, %\*v97v 71 3 3ftc» 
tfetH«©fcH h7y^>^X7-^<k^7;t-AXl7-^ 

*rr*<k5 V-#0» 1 3 0 fcJ^Tfttfy 97 y 7 1 3 3 £$!!1d| 
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%Mv 3 3 OSiSfli. ^-ZW&m^ 12 3 izfcmz 

.tis tisn§, mw^nfcx-^tt, x^— ir:E#-»/tt*#i 21 

7 (deinterleaved) & J: tfx 5 -jnE#*f5fc>ft3 > X^-fTM<£> 
5 QuickTime A-h-77^Hi ?lt>j3>hn-51 1 8 

j^^U 1 17 teteffiznz, 

^ty 1 1 7 KttttS .ftfc QuickTime A- fcf- 7 yfJPtt, S^x- 
n*. ->XtAM?^3>1 19(1 k'Tti^itft-f^ti 

M$n5f-^it» j*^u i 1 7^&**ffl«nT7r-f;nK^» 

1 1 6C*»*n«f-^it.*i8.t5i:tfcJ:ot, 1 1 7 

7 1 1 8*«ktf H7'f^i#'7'f 3>1 2 2SiHl«lt5. ^5bT, ~> 

QuickTime A— bf— 7 7"f t'rtXl/^>^ U X > U-Att- 
20 -Att, tf^flCWl 1 3fc#*£:fU JEE*«F#flSO«t^««fft)nv 

StiS. ililT, 77<MfS116H lfx^xl/^>^UXbU 
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t-^trailili, mX.it* MPEG/Audio W 1 /W 
F ^ ft 7 -f ^ * A* > ^ |$ 55: a <D # 0 & & m A T ft ft £ n 3 . A £ $ 

■JC'<0«fc5fc*^Wt?tt> MS* (GOP) ffiTm<7l/-A^t 
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$i[ <h T & If ^ £> 15 ffl m 4 3g sh m © h #t ft i b ^ & o 

^(0leH^4^{Cl5«cDil|^^^^feo 
20 &:r-:/;i/£, ®«{CjSCTi«ifcM;lc<*n3 z. t&ftmt? 3»5fc©f& 

ffi m 4 is k i b m. (D m %. n i t & o 

TPT^tfy h v— h \z& QftmtTzm&ft^ikJjmz&^T, ^mw 
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i3. wi^^a:^^mbit^igm^^tt}^T?)m^^^^^<i:> m 
- b ic & § J: ? \z m is m ^ <d mTfc x ^ ? y £ nit 3 fir##- m t * m 

25 ^ftgEffliCiS^T, 
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